ABSTRACT. This study contributes to the currently poor knowledge of the distribution of Hydrophilus piceus (LINNAEUS, 1758) in Greece, an important and elsewhere threatened and critically endangered aquatic beetle. The large great silver water beetle was recorded in various aquatic habitats in the north-western Peloponnesus, being the southernmost record of the species in Greece. Photographs of the adult of the species are presented, and some notes on its ecology are provided. This work highlights the importance of revising the current status of the species in Greece, protecting its habitat and including it as a target species for conservation efforts.
INTRODUCTION
The great silver water beetle Hydrophilus piceus (LINNAEUS, 1758) is one of the largest aquatic insects with a wide Palaearctic range extending from southern Scandinavia to the Mediterranean, in northern Africa (known only in Egypt), most of north-eastern Europe and Siberia to northern India (Kashmir) (HANSEN 1999 (HANSEN , 2004 . Adults often exceed 40 mm in length, are omnivorous but feed primarily on plant material. H. piceus is considered an annual species with non-overlapping generations that most probably die during the summer after breeding (BEEBEE 2007) ; however, it has been known to live for 2-3 years (HANSEN 1987) . Larvae feed principally on freshwater snails (Planorbidae, Lymnaeidae), making characteristic holes in the shells of their victims, and can grow rapidly up to 70 mm in length before pupating on land during summer, usually in soft mud near the water's edge. Shortly after mating, females produce a floating cocoon filled with eggs in late April or early May. Adults of the next generation emerge by or before autumn (BALFOUR-BROWNE 1958) .
Hydrophilus piceus is considered to be extinct (EX) in Luxemburg (GEREND 2003) and Norway (ØDEGAARD et al. 2006) , critically endangered (CR) in the Czech Republic (TRÁVNÍČEK et al. 2005) , vulnerable (VU) in Slovakia (HOLECOVÁ & FRANC 2001) , and near threatened (NT) in Poland (PAWŁOWSKI et al. 2002 ), Sweden (GÄRDENFORS 2005 and the UK (FOSTER 2010) . In Greece, very little is known about its current population status or its distribution in aquatic environments. Based on the available literature, H. piceus has only been reported from the Axios Delta as a food source of herons (KAZANTZIDIS & GOUTNER 2005) . As with many other insect groups, the coleopteran fauna of Greece is relatively unknown.
The aim of this contribution is to enhance knowledge of the distribution of Hydrophilus piceus in Greece and to highlight the importance of revising the current status of the species and including it as a target species for conservation efforts.
MATERIALS AND METHODS
Adult specimens were recorded from the estuary of the River Pineios and the Prokopos Lagoon in the Western Peloponnesus (Fig. 1 ). Specimens were collected using a rectangular 25 x 25 cm hand net with a 500 μm mesh nytex screen, but whenever possible were simply picked by hand and identified on site. Adult specimens were identified with the taxonomic key of INCEKARA et al. (2003) . A single specimen, described in this contribution, is preserved and deposited in the collection of the Institute of Marine Biological Resources and Inland Waters, Hellenic Centre for Marine Research, Anavissos, Greece. Meaning of the species name: piceus: pitch black (descr., Latin), adj. inflect. Distribution: Palaearctic: Algeria, Austria, Belgium, Bosnia-Herzegovina, Britain, Bulgaria, Caucasus, China, Croatia, Czech Republic, Denmark, Egypt, Finland, France, Germany, Greece, Hungary, Iran, India, Israel, Italy, Lebanon, Lithuania, Former Yugoslav Republic of Macedonia, Montenegro, Netherlands, Norway, Poland, Romania, Russia, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Syria, Turkey, Ukraine and Uzbekistan (HEBAUER 1994 , HANSEN 1999 , INCEKARA et al. 2003 , 2009 , HENDRICH & HENDRICH 2005 , KIYAK et al. 2006 , GHAHARI & JĘDRYCZKOWSKI 2011 .
RESULTS

Systematics and general distribution
Material examined
Peloponnesus, Pineios R., N 37º04' -E 21º14', 0 m, 1♀, 7 VII 2012, leg. K. GRITZALIS; Prokopos lagoon, N 38º07'-E 21º24', 0 m, 2 specimens, 24 III 2013, N 38º09' -E 21º24', 0 m, 1 specimen, leg. I. KARAOUZAS.
Description of the adult
Body oval and black with metallic olive (dark green) reflections, 51.5 mm in length and 20.5 mm in width. Elytra 33.5 mm long and 20.5 mm wide. Head 10 mm long and wide. Length and width of pronotum 8 mm and 16 mm, respectively. Clypeus with welldeveloped systematic punctures. Eyes dark and protruding. Maxillary palpi elongated, with asymmetrical apical segments. Antennae 9-segmented, reddish black. Pronotum widest at base, clearly narrowed anteriorly, sinuate at anterior and posterior margins. Ventral surface black, mesosternal keel long (Fig. 2) .
DISCUSSION
Morphological characters
No distinct morphological characteristics were found based on species descriptions from other areas (e.g. INCEKARA et al. 2003) or among the first descriptions of the species (REGIMBART 1901 , MIALL 1922 .
Ecology and distribution
The distribution and habitat preferences of Hydrophilus piceus in Greece are largely unknown. Up to now, the recorded distribution of the species in Greece is confined to estuaries and lagoons from three locations (Fig. 3) ; however, it is anticipated that it extends to many more areas. In other countries, apart from the lowlands, H. piceus has been found in lakes and ponds at higher altitudes, even reaching 1000 m (KIYAK et al. 2006 , DARILMAZ et al. 2010 . It must be pointed out that these are the first records of H. piceus in these two aquatic systems. Noteworthy is the occurrence of H. piceus in the Prokopos Lagoon, where it must be considered very rare, since it was not found during a two-year seasonal monitoring study conducted in 2009 -2010 (FYTTIS 2011 .
In Britain, H. piceus is rare and within historical times has been found only in low-lying marshy habitats in the south and east of England (FOSTER, 1987) . It is largely confined to drains in coastal levels with rich vegetation such as Lemna trisulca (LINNAEUS, 1753) and the common reed Phragmites australis (CAVANILLES) TRINIUS ex STEUDEL, 1841. In a relatively recent study carried out by BOYCE (2004), H. piceus was found to show a preference for permanent open ditches with abundant emergent and/or submerged macrophytes but never for shallow, shaded ditches favoured by breeding Hydrochara caraboides (LINNAEUS, 1758) . Currently in Britain, there are six extensive areas of habitat that support substantial populations of the beetle: the Somerset Levels, the Lewes Brooks, the Pevensey Levels, the Romney-Walland marshes, the North Kent marshes and the Waveney valley marshes in Norfolk (BEEBEE 2007) . In addition, there are four smaller sites that support breeding populations, conspicuously in the Gwent levels, south-east Essex, and two sites in Suffolk (BEEBEE 2007) . FOSTER (2010) gives a detailed and rigorous report on the current status of the species in Britain.
In the Iberian Peninsula, H. piceus is confined to a few well-vegetated lagoons in the Pyrenean region in the Ebro delta and coexists with Hydrophilus pistaceus LAPORTE DE CASTELNAU, 1840, a western Mediterranean species common in the Iberian Peninsula (RIBERA et al. 1996) . In Italy, it has been recorded in rice fields and irrigation channels in the basin of the River Po (LUPI et al. 2013) . In Turkey, the distribution of H. piceus seems to be broad and has so far been recorded from Çorum, Denizli, Erzurum, Kayseri and Samsun (INCEKARA et al. 2003 , 2009 , KIYAK et al. 2006 , DARILMAZ et al. 2010 . Several other records from various countries exist (e.g. Iran, Uzbekistan, Hungary, Italy, etc.) but these are part of a wider macroinvertebrate or faunistic study and only the number of specimens collected is reported, which is usually very low (i.e. 1-5 adults). Information about the population structure of H. piceus would certainly be useful in future conservation planning. Conditions favouring the breeding of the species, such as an abundance of molluscs, which the species feeds on, are essential. Clearance of drains using hand shovels is preferable to the use of heavy machinery, which virtually wipes out the macroinvertebrate fauna, and clearance of reeds or other vegetation by burning should be avoided.
Threats and conservation measures
Conclusions
The current population and distribution status of Hydrophilus piceus in Greece is unknown. As habitat destruction and pollution from agricultural wastes, including fertilisers and pesticides, is significant in many Greek rivers and wetlands, the population of this beetle may be critical without being acknowledged as such. Monitoring programmes should be implemented to evaluate its distribution and population status so that immediate measures for its protection and conservation can be implemented.
